Samples for western blot analysis were resolved on a polyacrylamide gel, transferred to a 23 membrane and detected a using primary (monoclonal anti-polyhistidine) antibody and a 24 secondary (goat anti-mouse IgG (H+L)) antibody. Fast protein liquid chromatography (FPLC) 25 was performed using AKTA pure (GE Healthcare) with a flow rate of 1 mL.min -1 using PBS 26 buffer. A Linkam Biological Cryostage BCS196 with T95-Linkpad system controller equipped 27 with a LNP95-Liquid nitrogen cooling pump, using liquid nitrogen as the coolant (Linkam 28 Scientific Instruments UK, Surrey, U.K.) was used to anneal ice wafers. An Olympus CX41 29 microscope equipped with a UIS-2 20x/0.45/∞/0−2/FN22 lens (Olympus Ltd., Southend on sea, 30 1 processing was performed using ImageJ, which is freely available from http://imagej.nih.gov/ij/. 2 3
Protein Expression 4

AFPIII expression and purification 5
A plasmid encoding for a hexahistidine-tagged AFPIII (T7, pET21b, P19614) was transformed 6 into competent Escherichia coli TOP10 cells (New England Biolabs). Single colonies were 7 selected and grown overnight in 10 mL Lysogeny broth (LB)-medium containing 100 µg.mL-8 1 ampicillin under continuous shaking (37 °C, 180 rpm). Preculture was added (40 mL in 1 L) 9
to LB-medium with ampicillin and grown until OD600 = 0. Western blot and SDS-PAGE gel electrophoresis were used to identify AFP III, and the protein 23 concentration determined using Thermo Scientific Pierce BCA assay kit and verified by 24 measuring absorbance at 280 nm and using beer lambert law. 25 into competent Escherichia coli RIPL cells (New England Biolabs). A colony was selected to 3 inoculate 10 mL of LB-medium containing ampicillin (10 µL) and chlorophenicol (10 µL) and 4 was grown overnight under continuous shaking (37 °C, 180 rpm). The following day, 20 mL of 5 the preculture was added to 500 mL of LB-medium in a 2 L Erlenmeyer flask containing 500 6 µL of both antibiotics and grown at 37 °C until an OD600 of 0.6 was reached. The temperature 7 was reduced to 16 °C and IPTG was added to a final concentration of 0.2 mM. The 8 overexpression of the protein took place overnight under continuous shaking (180 rpm), 9
following which the cells were centrifuged at 4000 rpm for 15 minutes at 4 °C. The pelleted 10 cells were resuspended in 7 mL PBS and centrifuged in falcon tubes at 10,000 rpm for 10 11 minutes. 12
13
Each pellet was resuspended in lysis buffer (20 mM Tris-HCL, 150 mM NaCl) and passed 14 through a STANSTED 'Pressure Cell' FPG12800 homogeniser in order to lyse the cells. 15
Bugbuster (100 uL) was added to the cell lysate, following which it was centrifuged (4 °C, 16 20,000 rpm, 30 minutes) and the supernatant syringe filtered (0.2 µm) and passed through a 17 pre-equilibrated (20 mL PBS) IMAC Sepharose 6 Fast Flow (GE Healthcare) column charged 18 with Ni(II) ions. 5 mM imidazole was added to the column and left to equilibrate for 1 hour. 19
The column was washed first with 100 mL of 30 mM imidazole in PBS, then the Ttx-tagged 20 bpAFPI was eluted with 300 mM imidazole in PBS. 21 To highlight how average grain size and mean largest grain size correlate, data from a 6 previously published paper from our group using poly(ampholytes) is shown in both 7
formats .
[79] MLGS is biased towards less activity for lesser active materials, but MGS is not, 8 enabling a broader range of activities to be probed. False positives due to solvent conditions. 6
As discussed in the main text, the 'splat' assay requires saline to be present to generate a eutectic 7 phase and avoid false positives. Below is data (both as MGS and MLGS) for PEG, which is 8 considered to be IRI inactive. As can be seen, espeically in MGS, splat tests conducted on PEG 9 in water alone do limit ice growth, as a false positive and hence care must be taken, Figure S4 . 10 Figure S5 shows example micrographs to highlight this point. 11 
